The mental and emotional changes associated with disseminated sclerosis have been known for almost as long as the disease has been recognized. All comprehensive reviews of this condition refer initially to Carswell's (1838) pathological specimen clearly showing the plaques of sclerosis and Cruvheilier's description of symptoms relating to one of his cases in his Atlas of Pathological Anatomy, published between 1835 and 1842, this being considered the earliest overall account of the disease. Ombredane (1929) points out that two patients described by Cruvheilier had " psychic abnormalities ". One was pictured as at times " seized with emotion difficult to describe " and to have " blushed and laughed and wept" as the examiner spoke to her, and the other was noted for impaired intelligence. In the pair there is an example of each of the two main psychological changes which have been stressed in subsequent accounts, namely, intellectual impairment and defective emotional control. Valentiner (1856) also described two cases with mental change and collected 13 from the literature. He remarked on the constancy of such changes when the brain was massively affected in disseminated sclerosis. Charcot (1868) , whose classical description has led to the belief that it was the first account of disseminated sclerosis, delineated in his detailed study of the pathological anatomy and symptomatology the mental symptoms which might occur. He pictured the temperament of sufferers as cheerful and optimistic, stated that their emotional faculties were blunted, and noted intellectual impairment which particularly took the form of defective memory. He also discussed the mental symptoms in relationship to differentiation from dementia paralytica. Vulpian (1886) commented that although mental symptoms occurred, these were infrequent even in the cerebrospinal form, and much of the psychological disorder he attributed to the reaction any normal person would show to the disability accompanying the disease. He spoke, however, of " weaKcness of the memory, darkening of the intelligence, and sadness of the face ". kle stressed the rarity of mental symptoms, especially those gross enough to be confused with general paresis, and the late stage in the illness at which they occurred.
Some early accounts were confined to pointing the similarity of mental changes in disseminated sclerosis to those seen in general paresis, and Howes in 1927 found 25 reports of this nature in the literature. Guillain (1924) , however, had already pointed out that cases of this type were all described before the introduction of either the lumbar puncture or the serological tests for syphilis, and Brain (1930) also drew attention to this at a later date.
Other early work mainly from French and German sources dealt with the psychological changes as a particular feature in disseminated sclerosis quite apart from any confusion with or differentiation from general paresis. Sugar and Nadell (1943) reviewed the literature and listed the great variety of symptom complexes which had been described, including dementia, emotional changes, psychoses, anxiety states, and hysteria.
Others, writing on the total picture of disseminated sclerosis without special consideration of mental features, have yet included reference to psychological changes. Thus Wechsler (1922) Canter (1951) , by Pratt (1951) , and by Ross and Reitan (1955 In November, 1952, at the age of 30, she had become aware of mistiness of vision in the right eye and found herself unable to see objects closely and there was an aching pain behind the eye. She remarked that red objects were particularly indistinct and that she had difficulty in recognizing the colours of the traffic lights. She attended the Royal Westminster Ophthalmic Hospital where a diagnosis of retrobulbar neuritis was made. Within a month her visual symptom had ceased to trouble her and she appeared to be in normal health. In October, 1953, she again complained of mistiness of vision and in addition thought she saw double on one or two occasions. She began, at this time, to feel vaguely ill and noticed that her right leg dragged as she walked. On medical advice she remained away from work for a month, but when she returned to her post her colleague commented on her unsteady gait. The difficulty in walking progressed until by 10 days before admission she was barely able to leave her bed and stagger to the lavatory. On several occasions during the two months before admission she noticed numbness in the left arm and less often a similar sensation in both feet. For a week micturition had been precipitate.
On account of the apathy and retardation shown by the patient when she was first seen special enquiry was made concerning her earlier mental state from those who lived in the same household. Her mother thought she had changed a little in a vague way, but neither her sister nor her brother had noticed such change. From her place of employment the supervisor stated that her work, which she had continued until three weeks before admission, had been on the whole satisfactory. It had been apparent, however, that for temperamental reasons she had become less easy to work with and for this reason a change of post within the department had been arranged.
On examination the patient was a well nourished young woman, vague and apathetic. Although retarded she was correctly oriented and could speak of current events and personalities. Her memory was a little impaired on formal testing. The positive findings on physical examination were pallor of the left optic disc, fine nystagmus on horizontal deviation, slight right facial weakness, slight weakness of the right hand, and some weakness of both lower limbs which along with incoordination rendered her unable to stand. The deep reflexes were not particularly abnormal but both plantar responses were extensor. There was impairment of position sense and vibration in the lower limbs. Blood and urine tests were normal, and a chest radiograph was clear. The C.S.F. was abnormal, containing 18 cells, all lymphocytes; the protein content was 45 mg.; the colloidal gold curve was strongly paretic (5543210000).
The history and clinical features pointed to a diagnosis of disseminated sclerosis and the cerebrospinal fluid findings were consistent. At the time of admission she had been able to give a reasonable, though perhaps incomplete history, and could cooperate in answering a series of quite searching questions as well as in examination generally. A week after admission, however, strange behaviour developed. She became confused, disorientated, and uncooperative. Conversation became minimal and irrelevant. She was now doubly incontinent. Formal psychometric assessment at this time gave evidence of gross deterioration from a superior intellectual level, this affecting both visuospatial and verbal tests.
When she had been in hospital three weeks her confusion and dementia were so marked that the original diagnosis of disseminated sclerosis was clearly in doubt and some more massive demyelinating disorder was considered as a possible explanation for the clinical picture. In examination of her mental state at this time it was found that she was grossly confused, inattentive, and unable to understand simple questions. sclerosis while the number of plaques in the deep white matter of all lobes and especially in the deeper layers of the cortex and subjacent white matter was very much greater than is usually seen (Figs. 2a, 2b ). Plaques were visible in the cerebellar white matter in both hemispheres (Fig. 3) . The optic nerves were thin but not obviously demyelinated. Several large yellowish plaques were present in the spinal cord.
In the midbrain a triangular-shaped plaque with the base in the ventral half of the periaqueductal grey matter extended forward almost as far as the ventral sulcus. In the pons there were extensive lesions in the dorsal tegmental portion and in the pons proper. The medulla was extensively involved and the spinal cord showed plaques at many levels.
Microscopical examination showed the plaques in the cerebrum and cerebellum with loss of myelin sheaths but few axons staining. There was astrocytic hypertrophy, hyperplasia, and glial fibre formation. In recent plaques there was perivascular lymphocytic cuffing. Other plaques were quiescent. At the time of admission she was in a state of abnormal consciousness and unable to cooperate in any way. Her previous health had been good and there was no knowledge of familial disease. Twelve months previously the eyesight in one eye became blurred and after a month returned to normal. She was then in the early stages of pregnancy, and subsequently passed normally to term and delivered a healthy child. The husband stated that from the time of her first symptoms until her admission to hospital 12 months later there had been one day in every two or three weeks in which his wife did not seem quite her usual self. At these times she did not do the housework, became bad-tempered, and, he thought, seemed to care about nothing. She continued, however, to run her house and care for her husband and child until six weeks before admission when her eyesight again became disturbed and vision failed, this time in both eyes, so much so that her husband thought she had been quite blind for the past three weeks. When vision had again become impaired, weakness had developed in the right arm, and as she walked the right leg dragged.
On examination the patient was a young woman of slight build, recumbent, incontinent, staring vacantly and answering nothing. She made frequent, sudden, side-to-side rotatory movement of the head. The lips were lacerated. As one attempted to examine the cranial nerves she bit savagely at the examiner's hand or at test objects which were approached to her. Visual acuity could not be formally assessed. She appeared to see nothing placed before her, but blinked to a menacing movement. The right optic disc was normal in appearance, the left showed moderate pallor with clear-cut edges. The pupil reactions were those of a blind left eye.
R.S.H660. the examiner and in a further two weeks she could sit out of bed. Improvement did not continue, but regression occurred and she again became confined to bed, quadriplegic and incontinent. Sometimes she would eat normally from a spoon, sometimes she would snap viciously at things. Two months later she remained grossly demented, disoriented, and abusive, and continued to tear sheets and her own clothes with her teeth and to snap at anything brought near her face. She became so noisy and abusive with so much screaming and shouting that it became impossible to keep her in an ordinary ward and she was transferred to a mental hospital in October, where she died a few weeks later. Necropsy was refused.
Discussion
Admission to Mental Hospitals.-Both the patients reported in this paper became demented to the extent of requiring admission to mental hospitals, which raises the question of how often such a measure becomes necessary in the course of disseminated sclerosis. Drefendorf (quoted by Ross (1915) ) points out the rarity of symptoms of sufficient severity to warrant admission to a mental hospital. Stoddart, quoted by the same author commenting on Raymond's remarks about mental changes in cases he had seen at the Salpetriere, says that " We know from experience that disseminated sclerosis is practically never seen in asylums ". Ross himself found five cases among the 750 in-patients then under care at The Royal Edinburgh Mental Hospital. Brown and Davis (1922) give the figures for patients suffering from disseminated sclerosis in the Manhattan State Hospital as three in a population of 6,700. They qualify this by pointing out that the mental symptoms are often overlooked or not given special attention because of the physically disabling effects of the disease, and also that many whose mental state in mobile persons would require admission to a mental hospital are able to be nursed at home because of their inability to get about. Langworthy, Kolb, and Androp (1941) studied 199 cases of disseminated sclerosis attending their clinic over a period of 11 years. Thirty-seven showed obvious behaviour disturbance at some stage and 16 of the 37 were seriously enough affected to require admission to a mental ward. Sugar and Nadell (1943) considered the figures given for the occurrence of the disease among the inmates for admission to mental hospitals as of no help because the incidence of the condition among the population at large was unknown. Pratt (1951) , however, asserted that the incidence of disseminated sclerosis among the inmates of mental hospitals was no greater than in the community generally, and in t-ollowing up the progress of 544 cases of disseminated sclerosis actually found the incidence of certification lower than would have been expected from the population at large.
Electroencephalography.-The E.E.G. changes in disseminated sclerosis have been studied by a number of investigators beginning with Berger himself and including Freeman (1944) , Hoefer and Gutman (1944) , , Jasper, Bickford, and Magnus (1950) , Fuglsang-Frederiksen and Thygesen (1951) and Macrae and Aird (1954) . All are agreed that E.E.G. changes are not well defined or pathognomonic of the illness and the only clear correlation is between the record and the acuteness of the phase of the disorder. The possible explanations for the E.E.G. abnormalities, which in the more marked form are of the pattern of diffuse and slow activity, are primary cortical cell change, disturbance of cortical activity by interference with afferent projection in the subcortical white matter or in the brain-stem, and possibly retrograde changes in the cortex as the result of disturbance of the efferent projection fibres in the white matter.
The site of the lesions responsible for the abnormality in the E.E.G. in the cases under discussion is likely to be the subcortical white matter where plaques of varying size were present in Case 1. The grey matter, and thus the E.E.G., would be secondarily involved; but the possibility may be considered of disturbance of consciousness and of the E.E.G. arising from lesions in the brain-stem. Thygesen (1953) stated that the symptoms of brain-stem involvement were nearly always reflected in the E.E.G., although he, too, considered more persistent cortical dysfunction as recorded in an E.E.G. as due mainly to subcortical plaques directly damaging the projection fibres.
Ventricular Dilatation.-Another feature of both the cases reported was the ventricular dilatation which in Case 2 (R. S.) was accompanied by considerable cortical atrophy. Zimmerman and Netsky (1950) Pathology.-It is not intended to go in detail into the histological changes of demyelination, perivascular cellular accumulation, and subsequent gliosis. These features have been described many times. Of particular value are Dawson's (1914) monograph, an excellent account in Brain's (1930) review, and in the observations of Zimmerman and Netsky (1950) who examined histologically the nervous system in 50 cases which had come to necropsy after illnesses of duration varying from two months to 64 years. Their macroscopic observations were notable for the fact that a mild degree of hydrocephalus was present in many of the more long-standing cases. This finding was unusually severe in three cases although in the majority the ventricular system was unchanged. Regarding the distribution of lesions through the hemispheres, these were found, as they had been by others, symmetrically scattered in the central white matter but also in the cortical grey matter. There was a strong predilection for the periventricular site while the basal ganglia and corpus callosum were often involved. I he paraventricular nuclei of the hypothalamus were affected at times and the lower brain-stem was also affected.
This leads to consideration of the correlation between pathological changes and mental disturbance in the cases reported here and in those of their kind. Cohen and Gavigan (1937) Borberg and Zahle (1946) , and by Braceland and Giffin (1950) . In Case 1, which came to necropsy, the basis of the mental change and alteration of consciousness can be seen in the widespread lesions of the hemispheres and in the involvement of the brain-stem. This is in keeping with McAlpine's view (1955) that change in affect is unusual at or soon after the onset of the disease except in cases with widespread involvement of the brain-stem. He also says " as might be expected, evidence of intellectual deterioration is quite exceptional in the early stages of the disease, only occurring when there is other evidence of widespread cerebral involvement."
Admittedly, the second case may not be completely acceptable as disseminated sclerosis. There was a preliminary isolated retrobulbar neuritis and at one stage of the more advanced illness there was transient improvement. The degree of cerebral tissue change revealed in the air study, however, is suggestive of a more diffuse disorder such as one of the Schilders group. Should this be the nature of the condition the similarity of the clinical picture remains of great interest in view of the belief held by some that the demyelinating disorder is fundamentally identical in the two conditions, the diffuse changes in Schilder's encephalitis representing confluence of plaques which remain discrete in disseminated sclerosis. Summary Two cases are described in which there was a rapid onset of global dementia associated with the clinical signs of multiple lesions in the brain and spinal cord, leading to the diagnosis of disseminated sclerosis.
Investigation in both cases showed abnormal E.E.G. records, ventricular dilatation, and cortical atrophy.
Both patients had to be transferred to mental hospitals on account of their dementia, and the disease rapidly progressed to a fatal issue.
In one case the diagnosis of disseminated sclerosis was confirmed by post-mortem examination.
The rarity of dementia in disseminated sclerosis being of a degree requiring admission to a mental hospital is emphasized, and the significance of the air studies, E.E.G. abnormalities, and pathological lesions is discussed in relation to the mental disorder observed in these cases.
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